There is an increased risk of small bowel adenocarcinoma in patients with coeliac disease compared with the normal population. It has been suggested that adenocarcinoma of the small intestine in coeliac disease arises through an adenoma-carcinoma sequence but there has been only one reported case of a small bowel adenoma in a patient with coeliac disease. We report three additional cases of a small bowel adenoma in the setting of coeliac disease. In addition, four cases of small bowel adenocarcinoma are also reported, one of which was found adjacent to a jejunal villous adenoma. These cases emphasise the risk of the development of small bowel neoplasia for patients with coeliac disease and support the concept that small bowel adenocarcinoma in coeliac disease arises from adenomas.
S mall intestinal adenocarcinomas are extremely uncommon in the general population, with the average annual age adjusted incidence estimated to be 3.7 per million persons. 1 In comparison, coeliac disease is associated with a markedly increased risk of development of small intestinal adenocarcinoma (relative risk 60-80-fold). 2 3 A recent large population based study of malignancy in patients with coeliac disease and dermatitis herpetiformis from Sweden confirmed the increased risk for small intestinal cancer, although the risk was less than previous studies (10-fold). 4 Similar to the situation in the large bowel, there is evidence that small bowel adenocarcinomas also arise from pre-existing adenomas. 5 6 Although there have been many reported cases of small bowel adenocarcinoma developing in coeliac disease patients, [7] [8] [9] [10] [11] [12] [13] [14] [15] there has been only one published case of a small bowel adenoma in a patient with coeliac disease. 16 Within our cohort of patients with coeliac disease, we have encountered three patients with a small bowel adenoma and four with adenocarcinoma of the small bowel. In one of the patients, an adenocarcinoma clearly developed within a villous adenoma, lending support to the adenoma-carcinoma theory for small bowel adenocarcinoma in coeliac disease.
CASE SERIES
Seven patients were identified from 417 with coeliac disease seen in our Coeliac Disease Centre over a 20 year period between 1981 and 2000. All neoplasms were diagnosed after 1995. There were five males and two females. Mean age of the patients at diagnosis of the neoplasm was 53 years (range 21-83).
Patients with small bowel adenoma Three patients (two males and one female) with adenomas were a mean age of 63 years (range 53-83) at diagnosis of the adenoma (table 1) . The diagnosis of coeliac disease, based on clinical and histological improvement on a gluten free diet, was established a mean of 27 years earlier (range 4-39). Each patient had adhered to a gluten free diet and denied gastrointestinal symptoms. All serological studies were negative at the time of the diagnosis of the adenoma. Adenomas were identified in the descending duodenum, remote from the ampulla during oesophagogastroduodenoscopy (OGD) performed to assess the status of coeliac disease. The histological appearance of the non-adenomatous duodenal mucosa revealed partial villous atrophy consistent with treated coeliac disease. 17 Colonoscopy failed to reveal adenomatous polyps in all patients. One patient is described in detail (case No 1).
Case No 1
The patient, a 53 year old White male, presented for reassessment of coeliac disease which had been diagnosed four years earlier during evaluation for iron deficiency anaemia. At that time colonoscopy was negative. OGD was normal apart from changes in the duodenum consistent with coeliac disease. A duodenal biopsy revealed total villous atrophy. Coeliac serologies including antigliadin IgA, antigliadin IgG, and antiendomysial antibody were positive. The patient was started on a gluten free diet and has since been compliant for the past four years.
He was asymptomatic when seen by us. Physical examination was normal, as were laboratory results, including complete blood count and serum ferritin. Coeliac serologies were negative. OGD, performed to reassess the status of his coeliac disease, was remarkable for scalloping and fissuring of the duodenal mucosa. In addition, there was a poorly defined area of nodularity in the descending duodenum, biopsy of which revealed an adenomatous tissue. The patient was re-endoscoped with the intention of removing the entire adenoma. The borders of the duodenal lesion were demarcated using indigo carmine (fig 1) . The lesion was then removed using a saline assisted technique. Histological examination of the polyp revealed a tubular adenoma with dysplastic changes (fig 2) . A subsequent enteroscopy did not reveal any other neoplastic lesions.
Patients with small bowel adenocarcinoma
In four patients with adenocarcinoma (table 2), carcinoma was diagnosed at a mean age of 50 years (range 21-70). There were three males and one female. Presentations were that of an acute abdomen in two patients. One, a 21 year old male, was considered to have an acute appendicitis but a perforated ileal carcinoma was identified at laparotomy. The other, a 55 year old male, presented with small intestinal obstruction due to intussusception of a jejunal mass. In both of these cases the original pathological interpretation failed to identify changes of coeliac disease in adjacent mucosa, remote from the carcinoma. The changes due to coeliac disease, severe villous atrophy and intraepithelial lymphocytosis, were recognised when the original slides were reviewed. The 55 year old male knew of a childhood diagnosis of coeliac disease but because he had been told that he had grown out of the disease he had consumed a regular diet from age five years. This patient was commenced on a gluten free diet. He has remained well. When initially seen by us, he had been on a gluten free diet for 12 months. Coeliac serologies were negative; OGD and enteroscopy revealed mucosal fissures and scalloping of folds. Biopsies revealed partial villous atrophy. Colonoscopy was normal without polyps.
The other two patients presented with iron deficiency anaemia. Radiological studies revealed a jejunal mass in both patients. Coeliac disease was diagnosed at the time of enteroscopy that was performed to biopsy the jejunal mass. Diagnosis was based on the presence of subtotal villous atrophy identified in biopsies taken from the duodenum in both patients. Both patients had positive antigliadin antibodies. Endomysial antibodies were not performed. Colonoscopy was negative.
All adenocarcinomas presented at an advanced stage with invasion through the serosa. No other adenomas were identified in the upper or lower gastrointestinal tract. Only one patient had identifiable adenomatous tissue adjacent to the cancer. None had evidence of flat dysplasia adjacent to the tumour. Regional lymph nodes were involved in two of the patients. None however had distant metastases. Three of the patients (case Nos 4, 5, and 7) had improvement of duodenal histology while on a gluten free diet. The fourth has not undergone repeat biopsy. One case is presented in detail (case No 7).
Case No 7
A 55 year old male presented with fatigue due to iron deficiency anaemia. While colonoscopy was normal, an upper gastrointestinal series revealed a jejunal mass. The patient was referred for enteroscopy, which revealed reduced folds, scalloping of folds, and mucosal fissures in the duodenum and jejunum. In addition, a mass was identified in the jejunum ( fig  3) . Adjacent to the mass was a pale plaque-like area which was also biopsied. Over the subsequent days the patient learned from his mother that he had a diagnosis of coeliac disease in infancy but because she had later been told he had grown out of the disease she permitted him to consume a normal diet †Coeliac disease diagnosed after pathology slides from small bowel adenocarcinoma resection were reviewed. ‡Originally diagnosed in infancy but were told they "grew out of it." Therefore, had been exposed to gluten >50 years; subsequently re-diagnosed with coeliac disease as adults. 
DISCUSSION
Tumours of the small bowel represent only 1-5% of all gastrointestinal malignancies, which is striking as the small intestine accounts for 75% of the length and 90% of the mucosal surface area of the gastrointestinal tract. 18 19 Small intestinal malignancies are rare in the general population. However, there are several precursor states for small intestinal adenocarcinoma which include familial polyposis syndromes, coeliac disease, and Crohn's disease. 20 Although the association between coeliac disease and small bowel adenocarcinoma is well established, it is based on only a small number of patients and most of the existing literature is in the form of case reports. 7 8 13-15 In a large collaborative study conducted by Swinson et al in the UK, 3 235 coeliac patients were found to have 259 malignancies. Nineteen of these neoplasms were small bowel adenocarcinomas compared with an expected incidence of 0.23 cases. The relative risk for small bowel adenocarcinoma was 82.6, which was equivalent to the risk of colon cancer in the general population. This study, conducted in the late 1970s, may have overestimated the risk of small bowel malignancy in coeliac disease as a significant percentage of the patient population may have been non-compliant with the gluten free diet. Similarly, in a series of patients with coeliac disease from the USA, an increased risk of adenocarcinoma of the small bowel was identified. 2 This study however was conducted as a national survey and its estimated risk was based on two patients who had small bowel adenocarcinoma. The risk of adenocarcinoma of the small intestine was more modestly increased (10-fold) in a large population based study of patients with coeliac disease in Sweden. 4 Small bowel adenocarcinomas are similar to large bowel adenocarcinomas in that they are considered to arise from a preexisting adenoma. 6 Unlike Crohn's disease in which there is evidence for a dysplasia-carcinoma sequence, 21 coeliac disease shows no evidence of a premalignant field defect or flat dysplasia in mucosa adjacent to carcinoma. 22 Thus an adenoma-carcinoma sequence is considered the most likely mode of development of adenocarcinoma, despite only one published case of a small bowel adenoma in a patient with coeliac disease. 16 Our cases lend support to the adenomacarcinoma theory. Typically, small bowel adenocarcinomas present at an advanced stage 23 and, as a result, a pre-existing adenoma would usually be completely replaced by invasive carcinoma.
Our cases reveal important factors about small intestinal carcinomas in coeliac disease. Firstly, while coeliac disease is a female predominant disease, 24 most of the reported cases of small intestinal adenocarcinoma have been in men. 8 However, the increased risk for this cancer occurs in both men and women, although it is greater for men. 4 Secondly, the risk of carcinoma appears to be greatest in patients with longstanding coeliac disease. 8 In our series, two 55 year old men had a diagnosis of coeliac disease in childhood, apparently responded to a gluten free diet, and were considered to have "grown out of the disease," only to be diagnosed later in life. Unfortunately, their presentation and re-diagnosis of coeliac disease was due to a malignant complication of the disease. Loss of symptoms is not unusual in patients with coeliac disease during adolescence. 25 This may be mistaken for resolution of the disease. These cases emphasise the life long nature of coeliac disease. Previous case reports have described patients in whom the diagnosis of coeliac disease was not made until the time of resection for small bowel adenocarcinoma. In these patients, histological examination of the specimen showed villous atrophy in adjacent non-neoplastic mucosa. 9 11 12 14 Moreover, there have been cases in which there was further delay in the diagnosis of coeliac disease when villous atrophy was initially missed during pathological evaluation of the resected specimen but was later found after the original specimen was reviewed. 12 Two of our cases were diagnosed in a similar fashion, after review of the original pathological materials.
One of our patients presented at age 21 years with an adenocarcinoma of the ileum. Malignancy in childhood coeliac disease is unusual although it may be under reported. 26 The large Swedish study however demonstrated that the greatest risk for adenocarcinoma is in the age group 20-59 years. 4 Our patient had no other risk factor for small bowel adenocarcinoma. 20 Most of the literature concerning series of patients with adenocarcinoma and coeliac disease were published in the 1970s and 1980s, in patients with longstanding malabsorption. In comparison, our patients were all diagnosed with carcinoma due to coeliac disease in the late 1990s. This indicates that although coeliac disease is considered to be a rare disease in the USA, the development of small intestine adenocarcinoma in patients with coeliac disease is an active problem. Coeliac disease should be considered in the differential diagnosis when clinicians and pathologists encounter patients presenting with small intestinal adenomas and carcinomas.
Currently, there are no established guidelines concerning the role of surveying patients with longstanding coeliac disease. 27 Our finding that patients with coeliac disease develop duodenal adenomas raises the possibility that OGD may serve as a means of surveillance for neoplasia in patients with coeliac disease. However, the role of other modalities that evaluate the small intestine need to be explored because, in coeliac disease, the majority of cancers occur more distally in the intestine. 8 In conclusion, our patients with coeliac disease and small intestinal adenomas and carcinomas support an adenomacarcinoma sequence for the development of cancer of the small intestine in coeliac disease. In addition, they underscore the premalignant nature of the disease.
